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CERTIFIED MAIL
RETURN RECEIPT REQUESTED

May 26, 2011

Indiana Department of Environmental Management
OWQ Data Management Section

100 North Senate Avenue

Indianapolis, IN 46206

Subject: NPDES Permit No. 0000108 Semi Annual WET Testing Results

Please find enclosed two copies of the Whole Effluent Toxicity Report for BP Products North
America Inc. — Whiting Business Unit for the month of April 2011. Results are reported
according to EPA 821-R-02-013 Section 10 (Report Preparation) for NPDES permit
IN0000108 Outfall 005 Effluent. Chronic Toxicity TUc was 1.0 and Acute Toxicity TUa was
<1.0.

BP plans to conduct WET testing in April and October of each calendar year. The next
sampling event will be in October 2011.

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the persons
who manage the system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate and complete. I
am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

If you have any questions or need any additional information, please contact Valorie L. Moore
at (219) 473-2095.

SinC/Vly,
Nick Speﬁe%

Business Unit Leader

Attachments
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May 6, 2011

Mr. Rick Solan

BP Products North America

2831 Indianapolis Bivd., Stop 10-2
Whiting, IN 46394

Re: Whole Effluent Toxicity Test Resuits — April 2011
ENVIRON Project No. 20-19696D

Dear Mr. Solan:

Attached are the results of the Pimephales promelas (tathead minnow) chronic (7-day) Whole
Effluent Toxicity (WET) test performed with composite samples of Outfall 001 effluent. This
cover letter contains a test overview and summary of test results. The detailed report formatted
to meet guidelines specified in your NPDES discharge permit (i.e., following the outline in
Section 10 of EPA 821-R-02-013) is attached.

Three, 24-hour composite samples were evaluated in the WET test. Testing was conducted in
accordance with Permit No. INO0D00108. Samples were collected on April 12, 14, and 16, 2011
and used at the ENVIRON Toxicology Laboratory within 36 hours of collection at temperatures
meeting the USEPA-required receipt temperature range of 0 to 6.0 °C (see chain-of-custody
forms). Test organisms were exposed to effluent concentrations of 6.25, 12.5, 25, 50, and 100
percent effluent and a moderately hard water control. Chronic toxicity test methods followed
EPA 821-R-02-013, Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms, Fourth Edition Section 11. Test results are
presented below:

Chronic Test Results — Outfall 001 Effiuent
96-hr LC50 > 100%
TUa (100/L.C50) <1.0
NOEC Survival (7 day) 100%
NOEC Growth (7 day) 100%
1C25 (7 day) 84%
TUc (100/NOECgyroutn) 1.0

No acute (96 hour) toxicity was observed (LC50 greater than 100 percent effluent). No chronic
(seven day) toxicity was observed in the 100 percent effluent exposures as indicated by survival
and growth NOEC (No Observed Effects Concentration) values of 100 percent effluent. This
corresponds to an NOEC-based TUc value of 1.0. The chronic 25 percent Inhibition
Concentration (IC25) value was 84 percent effluent. The higher average weights of the fish in
the middle test concentrations may be the reason for the difference of the NOEC and 1C25
values.

201 Summit View Drive, Suite 300, Brentwood, TN 37027 www.environcorp.com

Tel: +1615.377.4775  Fax: +1 615.377.4976

Lab Certifications: AR (#02-008-0), AZ, CA (#2465), FL (#E87896), IA (#386), KS, KY, LA (#02061), Ml, NC, OK (#9973),
SC (#84015), T104704410-08-TX, VA, WI (#399050850), WV
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Mr. Rick Solan -2- 6 May 2011

Test controls met USEPA criteria for test acceptability. The concentration-response relationship
for growth is flat and cannot be described in EPA821-B-00-004 Method Guidance and
Recommendations for Whole Effluent Toxicity (WET) Testing. A flat dose-response is indicative
of a lack of toxicity. Test precision as measured by the Percent Minimum Significant Difference
(PMSD) value for this test was 19.8 percent, which is within the USEPA PMSD bounds of 12.to
30 percent for fathead minnow growth. This test is valid for determination of permit compliance.
The monthly reference toxicant test for fathead minnow met all test acceptability criteria and
was in acceptable range for determining normal test performance.

In accordance with NELAP requirements for listing the number of report pages, this report
contains 28 pages, which include the cover letter, detailed report (Attachment 1), associated
chemical data (Attachment 2), statistical analyses and raw data (Attachment 3), chain-of-
custody forms (Attachment 4), reference toxicant data (Attachment 5), and associated separator
pages.

Thank you for the continued opportunity to be of service to BP Products North America. If you
have any questions concerning these data, please call Teri Horsley at (615) 377-4775, ext 168.

Sincerely,

ENVIRON International Carporation

Teri L. Horsley Robin L. Garibay, REM
Project Manager, Ecotoxicology Principal

cc: Rose Hererra
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DATA REVIEW FORM
ACUTE AND CHRONIC WET TESTS
ENVIRON INTERNATIONAL

The raw data (i.e., laboratory bench sheets) and data in the applicable summary sheets
have been checked and found to be complete. Additionally, test conditions and control
performance meet test acceptability criteria specified by the US Environmental
Protection Agency and the certifying state authority for the tests conducted”.

Scott Hall, Manager
Ecotoxicology Group

' Any data limitations regarding their applicability for determining NPDES permit compliance are discussed in the
report cover letter.

ENVIRON Test Log No. 13585 4 of 28
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Detailed Report
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ENVIRON

BP Whiting Detailed Toxicity Test Report -
April 2011 Fathead Minnow Chronic Test

1 Introduction

The BP Whiting Refinery is located in Whiting, Indiana at 2815 Indianapolis Boulevard and
discharges treated effluent to Lake Michigan under a National Pollutant Discharge
Elimination System (NPDES) permit (Permit No. INO000108) as administered by the Indiana
Department of Environmental Management (IDEM). The subject discharge permit requires
semi-annual (twice per year) Whole Effluent Toxicity (WET) testing with the fathead minnow.
In support of these discharge monitoring requirements, the WET tests described herein
were conducted. Testing was performed by:

ENVIRON International Corporation (ENVIRON)
201 Summit View Drive

Lower/Lab Level

Brentwood, TN 37027

(615 377-4775)

The objective of this test was to provide WET test data in support of BP Whiting’s NPDES
discharge monitoring requirements for Qutfall 001/005.

2 Plant Operations

The BP Whiting Refinery produces various grades of gasoline, diesel and heating fuel,
asphalt, and coke, among cther products from refined crude oil. The facility operates 24
hours a day, seven days per week under normal operations. Some facility processes are
occasionally suspended for maintenance or as a result of unplanned events (e.g.,
equipment failure, etc.). Wastewater treatment consists of bar screening, grit removal,
oil/water separator, storm surge tank, equalization tank, flocculation/fiotation, activated
sludge, setiling and multimedia filtration prior to discharge to Lake Michigan. Wastewater
retention time is approximately 17 to 18 hours for this approximately average of 20 MGD
discharge through Outfall 001. The design flow of the treatment plant at the time of WET
test sampling was 35 MGD.

3 Effluent and Dilution Water
3.1 Effluent Samples

Composite Outfall 001/005 effluent samples were collected from the lake front sample shed
at the NPDES permit-specified sample location for WET and chemical sampling of this
outfall. Composite samples were obtained from a continuous flow of effluent pulled from the
effluent discharge to provide representative effiuent samples. The latitude and longitude of
this sampling point is 41° 40' 36" N and 87° 28" 16" W. Three effluent samples were
collected on the following dates (date indicates the day on which the composite sample was
completed): April 12, 14, and 16, 2011. The composite sampler initiated sampling at 0755
for the first sample and 0700 for the second and third samples and sampled hourly for 24
hours on the dates indicated, providing the permit-specified 24 individual sample aliquots
(within a 24 hour period) composited for toxicity testing. An Isco automatic sampler was
used to collect the hourly samples that were composited into a common sample container
(maintained on ice during collection). WET testing was supported by chemical analyses

201 Summit View Drive, Suite 300, Brentwood, TN 37027 www.environcorp.com
Tel +1615.377.4775 Fax: +1 615.377.4976
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(Attachment 2). The physical and chemical data associated with each sample used in WET
testing are provided on the laboratory bench sheets documenting these and other sample
conditions (Attachment 3). The mean daily discharges on sample collection dates were 1.4
mgd, 15.9 mgd, and 18.6 mgd, on April 12, 14, and 16, 2011, respectively. The lapsed time
between sample collection and receipt at the ENVIRON WET testing laboratory was 24
hours and 40 minutes, 25 hours and 19 minutes, and 27 hours and 35 minutes, for samples
received on April 12, 14, and 16, respectively. The respective sample receipt temperatures
were 0.1 °C, 0.4 °C, and 1.0 °C.

3.2 Dilution Water

The dilution and control water for this test was USEPA moderately hard water, prepared in
accordance with EPA 821-R-02-013. The water was prepared by ENIVON using de-ionized
water to which the four reagent-grade salts specified by USEPA were added and aerated for
a minimum of 24 hours before use. No pre-treatment of the water occurred following this
preparation. As detailed in Attachment 3, dilution water hardness and alkalinity ranged from
84 to 88 mg/L CaCO; and from 52 to 53 mg/L CaCQ,, respectively. Control water pH
ranged from approximately 7.4 to 8.0 s.u., and dissolved oxygen was always greater than 7
mg/L during the test.

4 Test Method

The fathead minnow chronic WET test method detailed in Section 1000.0 of EPA 821-R-02-
013 (Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Freshwater Organisms — Fourth Edition) was followed. Per the method, seven-
day fathead minnow survival and growth (dry weight) were the test endpoints assessed.
There were no deviations from this test method. The test was initiated at 1048 on April 12
and terminated at 1228 on April 19, 2010. Disposable plastic 400 mlL test vessels
containing 350 mL test solutions were used. Four replicate exposures of 10 organisms
were used for each of the five effluent exposures and the control exposures. Test
organisms had been acclimated to the control water at 24 °C prior to test initiation. Test
temperatures ranged from 24.0 to 25.0 °C. Neither aeration nor pH adjustment were
required during the test. Test organisms were fed a minimum of 0.15 g of live Artemia (brine
shrimp) nauplii twice daily. Test solutions were renewed daily.

§ Test Organisms

Fathead minnows (Pimephales promelas) less than 24 hours old at test initiation were used
in this testing. Organisms were obtained from a commercial laboratory (Environmental
Consulting and Testing) with whom ENVIRON has a long-standing record of successful use
in WET tests. Organisms were obtained from laboratory-reared stock traceable to USEPA
cultures. Taxonomic verification is provided by the laboratory. No treatments for disease
were used on the fish used in these WET tests.

6 Quality Assurance

Reagent grade sodium chloride (NaCl, Reagents, Inc.) is used in monthly reference toxicant
tests conducted to document test organism sensitivity and test endpoint precision.
Organisms tested are from the same commercial source used in WET tests, and organism
handling and testing in reference toxicant tests is identical to that of WET tests. At the time
of this test, the most recently completed reference toxicant test was initiated on April 5,

ENVIRON Test Log No. 13585 7 of 28




2011. This test was found to be within method-specified control bounds as indicated in
Attachment 5 where the control chart is provided. USEPA moderately hard water was the
dilution and control water in all reference toxicant tests. The 25 percent inhibition
concentration is used to track reference toxicant test performance and as such the percent
minimum significant difference statistic is not applicable. As documented in ENVIRON's
Standard Operating Procedures (SOP) manual, pH, dissolved oxygen, and conductivity
meters calibrated daily according to manufacturer’s Instructions were used to document
these water quality conditions during reference toxicant tests. Standard, titration-based

methods were used to document control water hardness and alkalinity as specified in the
ENVIRON SOP manual.

7 Results

Raw WET test data are provided in Attachment 3, serving as documentation of the daily
effects observed in each test and controf replicate. Final test results are also provided in
graphical form in Attachment 3 for the specified blomass basis (i.e., integration of survival
and growth endpoints). Commercial software (ToxCalc Version 5.0), which is designed
specifically to meet USEPA-specified statistical requirements outlined in Section 8.0 of EPA
821-R-02-013 was used for analysis of the fathead minnow survival and growth data. All of
the physical and chemical data associated with the toxicity tests are listed in the test bench
sheets provided in Attachment 3. In summary, these are:

Parameter Range observed in Test
(units) (all exposures)

pH (s.u.) 7.39t07.98

Dissolved Oxygen (mg/L) 7.5%09.0

Conductivity (umno/cm) 307 to 2,090

Temperature (°C) 24.0to0 24.5

Alkalinity (mg/L. CaCO,) 85 to 90 (100% effluent)

Hardness (mg/L CaCO,) 224 to 268 (100% effluent)

The acute (96 hour) median lethal concentration (LC50) value for this test is greater than
100 percent effluent based on the absence of 50 percent or more morality in all test
exposures (five percent mortality was observed in the 100 percent effluent exposure). This
corresponds to an acute toxicity unit (TUa) value of less than 1. The biomass method-
based chronic tests endpoints of a 25 percent inhibition concentration (IC25) and No
Observed Effects Concentration (NOEC) value based on survival and growth were
assessed. The respective 1C25 and NOEC values for this test were 83.9 percent and 100
percent effluent. The resulting NOEC-based chronic toxic unit value (TUc) is 1.0. The
Percent Minimum Significant Difference (PMSD) value (applicable to the NOEC value only)
for this test was 19.8 percent.

Attachment 4 contains chain-of-custody documentation.

8 Conclusions and Recommendations

There are no WET permit limits in the current NPDES discharge permit. Only twice per year
monitoring is required. Given that no chronic WET in fuli-strength effluent was indicated and
the dilution present in the receiving system, no additional testing is recommended.
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Chemical Data

20-19696D

ENVIRON Test Log No. 13585

9of 28

ENVIRON



g Apr-2011

)

e

§ Sunday Tuesday Thursday

- 41012011 411272011 411412011

mz LIMS ID 1754943/1756310 1755819/1756297 . 1756B11/1757246

i Units of Analysis Sample Sample Sample

§ Parameter Measure Method Result » Comp/Grab Date = Tech Result Comp/Grab Date Tech Result Comp/Grab Date Tech

= IBODS5 mg/l. SM 5210 B 4.5 *Comp 4/10/2011§ JPO 4.9 Comp 411212011 JPO 5.6 Comp 4/14/2011 JPO
TSS mg/L SM 2540 D 19.0 Comp 4/10/2011 | MDF 19.6 Comp 4/112/2011 MDF 26.0 Comp 4/14/2011 | MDF
COD mg/l SM 5220 D §2 Comp 41101201 11 JPO 60 Comp 411212011 JPO 78 Comp 4/14/2011 JPO
Oil & Grease mg/l EPA 1664A 0.4 Grab 4/11/2011{ MDF 2.2 Grab 41312011 MDF 1.8 Grab 4/15/2011 | MDF
IAmmonia mg/l. | SM4500 NH3F] <0.10 Gomp 4/10/2011 JPO <0.10 Comp 411212011 JPO <0.10 Comp 4114/2011 JPO
Total Chromium mg/l SM 31118 <0.01 Comp 4/10/2011 | JPO <0.01 Comp 411212011 JPO <0.01 Comp 4/14/2011 JPO
Hexavalent Cr mg/L SM3500CrD | <0.005 Grab 4112011 JPO <0.005 Grab 471312011 JPO <0.005 Grab 411512011 JPO
Phenolics mgfl. | swssznnrepa 420, <0.01 Comp 4/110/2011 1 JPO <0.01 Comp 411212011 JPO <0.01 Comp 4/14/2011 | JPO

_. [Phospsorous {PO4) ma/l SM 4500 P 0.01 Comp 4/10/2011 { MDF 0.03 Comp 4/12/2011 MDF 0.01 Comp 471412011 MDF

© fsulfides mg S2-1 | sm4s00s2-D|  <0.01 Comp | 411012011 ] Jro | <0.01 Comp | 41122011 | JPO | <0.01 | Comp | 442011 JPO

§ |pH S.U. SM 4500 H+ B 7.0 Grab. 411172011 | JPOTT 7.0 Grab 4/13/2011 | JPO/BC 7.1 Grab 4/16/2011 | JPO/BC
Microbac Tests
Total Mercury ng/l. 1631 E 7.20 Grab 4/11/2011 | Microbac 40.4 Crab 4/13/2011 | Microbas 13.3 Grab 4/15/2011 | Microbac
Total Vanadium mg/l 200.8_R5.4 0.042 Comp 4/10/2011 | Microbac |  0.078 Comp 411212011 | Microbac 0.19 Comp 4/14/2011 | Microbac




Attachment 3:
Statistical Anaylses and Raw Data
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Larval Fish Growth and Suivival Test-7 Day Biomass

Start Date:  4/12/2011 Test ID: 13585 Sample ID: BP Whiting
End Date:  4/19/2011 LebID: ENVIRON Sample Type:
Sample Date: Protocol: EPAF 91-EPA Freshwater  Test Specles: PP-Pimephales promelas
Comments: .
Conc-% 1 2 3 4
Mod Hard 0.54680 0.4630 04950 0.4940
6.25 0.7070 0.6730 0.6480 04830
125 07740 07000 0.7540 0.6920
25 06870 0.7210 0.6490 0.6450
50 05960 06880 06140 0.7360
100 0.3810 04660 0.3830 0.4000
Transform: Untransformed 1-Tailed isotonic
Conc-% Mean -N-Mean Nean Min Max CV% N t-Stat Critical MSD  Mean N-Mean
ModHard 0.4995 1.0000 04995 04630 05460 6882 4 0.6372 1.0000
6.25 0.6277 412568 0.6277 04830 07070 15848 4 -3.124 2410 00989 08372 1.0000
12,5 07300 14815 0.7300 06920 07740 5511 4 5615 2410 0.0989 06372 1.0000
25 0.6705 1.3423 0.6705 06450 0.7210 5220 4 4165 2410 00989 06372 1.0000
50 06585 1.3183 0.6586 05860 0.7360 ©0.905 4 3873 2410 00982 06372 1.0000
100 04025 08058 0.4025 03610 04660 11.241 4 2363 2410 00883 04025 0.6318
Auxiliary Tests Statistic Critical Skew  Kurt _
Shapiro-Wilk’s Test indicates normal distribution (p > 0.01) 0.94452 0.884 -0.6747 1.26161
Barllett's Test indicates equal variances (p = 0.38) 52065090 15.0863
Hypothesls Test (1-tail, 0.05 NOEC LOEC Chv TU MSDu  MSD MSBE MSE F-Prob _ df

Dunneft's Test 100 >100 1 0.00894 0.19807 0.06012 0.00337 21E-06 5,18
Linear Interpolation (200 Resamples)
Point %  SD __ 95%CL(Exp)  Skew
IC25 83.932 3.355 76.205 96.255 08732
100 150
Page dnviRON Test Log No. 13585 ToxCajg y3 4,23 Reviewedby: ____




Larval Fish Growth and Survival Test-7 Day Biomass

Start Date:  4/12/2011 TestiD: 13585 Sample ID: BP Whiting
End Date: 4/19/2011 Lab ID: ENVIRON Sample Type:
Sample Date: Protocol; EPAF 91-EPA Freshwater  Test Specles: PP-Pimephales promelas
Comments: _ . _
Dose-Response Plot

b 1-tail, 0.05 level
3 4 of significance

0.2

01 -;

0 . . .
8 g 8 & 8 8
T © -
k]
s
Page ENVIRON Test Lag No. 13585 ToxCale,y3 5,23 Reviewedby: ____




Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  4/12/2011 Test ID: 13585 Sample ID: BP Whiting
End Date: 4/19/2011 Lab ID: ENVIRON Sample Type:
Sample Date: Protocol: EPAF 91-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments:
Conc-% 1 2 3 4
Mod Hard 0.9000 1.0000 1.0000 0.8000
6.25 1.0000 10000 02000 0.8000
125 09000 1.0000 1.0000 1.0000
25 08000 1.0000 41.0000 0.9000
50 1.0000 1.0000 1.0000 1.0000
100 0.8000 1.0000 0.8000 0.9000
Transform: Arcsin Square Root Rank 1-Tailed
Cone-% Mean N-Mean Mean  Min Max CV% N Sum___ Critical
Mod Hard 08500 1.0000 1.3305 1.2490 14120 7072 4
625 00250 09737 1.2051 11071 14120 11347 4 17.00 10.00
125 09750 1.0263 1.3713 12490 14120 6942 4 2000 10.00
25 0.9500 1.0000 1.3305 1.2480 14120 7072 4 18.00 10.00
50 1.0000 1.0526 1.4120 14120 14120 0000 4 2200 1000
100 0.9000 09474 12543 1.1071 14120 9935 4 1500 10.00
Auxiliary - Tests Statistic Critical Skew  Kurt
Shaplro-Wlk's Test indicates normal distribution {p > 0.01) 0.96653 0.884 -0.2921 -0.5388
Equality of variance cannct be confirmed _
Hypothesis Test (1-tall, 0.05) NOEC LOEC _ ChV TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
1 o
09 "//T\f’/ \o
0.8 L +
E 0.7
0.6
g
o 05
§ 0.4
™03
0.2
0.1
'K T T T T
2 8 2 8 8 g
T © -
Page #\VIRON Test Log No. 13585 ToxCalgvi 923 Reviewed by




ENVIRON FATHEAD MINNOW SURVIVAL AND GROWTH 7-DAY CHRONIC TOXICITY TEST
EPA-821-R-02-013 Method 1000.0

TESTLOG NO.: _&l;__gi
JOBNUMBER:: _20-19696D
INDUSTRY: __BP Whiting

BEGINNING: HRS: J04€ paTE: *{/ 12
ENDING: HRS: 248 DATE: 4IH| il

TEST DILUTIONS: _6.26 - 100
ll[l\ ,n

PHOTOPERIOD: 16 hr {ight/8 hr dark
FEEDING REGIME:
0.18 mL Artemia @ 2 timesfday

ENVIRON Test Log No. 13585

LAEcotox LabLABFORMS\Client Tlgt%fhzegts\BP Whiting\7DCHRONICfm )

EFFLUENT: ORGANISM AGE (date): TEST VESSEL CAPACITY: 450 mlL.
DILUTION WATER: ___p_ﬂiaml___ ORGANISM SOURCE: _Fe1 & Y418} TEST SOLUTION VOLUME: 250 - 360 mL
NPDES: Yes SOURCE TEMP @ TEST START: __ 2510 NO. ORGANISMS/TREATMENT: 10
FOOD BATCH: "795 RANDOMIZED BY: __ A 1) NO. REPLICATES: 4
SURVIVAL (#)
CONC REP
(%) ) START DAY 1 DAY 2 DAY 3 DAY 4 DAY & DAY6 | DAY7
Mod Hard A )o 1o 1° ) e I -to—“ q 1 9 9
B to [[®) lo 0 to {o /%) lo
c to =) [ 5) © 1o /o o
D fo = ~ 4291 9 9 9
‘ E efre] 1 ] i )
Temp("croldinew| .0 mr\ Wo [Peo =] Po | adopdolad]39a Mo 2P0
6.25% A \° 3 g 1o 1o V) tlﬂ
B o 10 12 1D - | 1o 1o D o '°
c > ol ¢ 19 [q [ 4 [4%~ 19
D Lo L. | (o Io | o o Pl K
E . {
Temp(oyoldnew] D0 5 Vo | Q-0 Phel 740 W FIAIFY ai%{_ag;o_ Foold el 24,2
12.5% A to 0 = P | 1o g
B lo ) lo ) o 1o /0 T
c {e o > | 19 1o lo o 30)
D o o 1o 12 {0 jo 12 [0
E
TempCorolnew|  9.c> _LFLD JAH 91 F%0] 795 |0 P1= | aholad.0|a%? %2 | 34.0 /o4 P
25% A Lo 7 IR R (O Jo 2 g
B to 19 (o e lo to ) LO
c te o [7e) Io Lo O ) o
D 1 7 1 (» o o Ao /9 9
E !
Tempcrolmew]| AN.0) | Mo [P /25 | Fha] -0
50% A . o [ 1o
B 1o jJ 5 1D
c Vo 2 (3 [o
D to 12 (J o
- E e Y a5
Temp(°cy.oldinew] 4. M= 7o W 7 Y IS
100% - A lo 10 2 /9]
B lo 10 {2 8]
c {a | %°] Q Q@
D o o [5) /0 1
E
TempCcronen] g | 27| 99| 9] 2 _;\ggé_a,a *E0]2¢0 | 2] ako o | 3%.7_|
Test Renewal Time oS (Y1) ) T 65 lo0
Date UiaTe | 95y V8] [0S :tﬂk a it 19s ﬂ'{%u_
Yinitials i AN
morning feeding __|int/Time m\lﬂ? ol a4 ) » [5 =
|aftemoon feeding__fin/Time w1440 1446 | A




ENVIRON FATHEAD MINNOW SURVIVAL AND GROWTH 7-DAY CHRONIC TOXICITY TEST
EPA-821-R-02-013 Method 1000.0

TEST LOG NO.: 15 _1 %0  seomne: Hrs: WD pare: @il Lot PHOTOPERIOD: 18 hr light

JOBNO:_20-198860 _____ ENDING: HRsAQYD pATE: _ W\A L FEEDING REGIME:
{INDUSTRY: _BP Whiting 0.15 mL Artemia @ 2 times/day
EFFLUENT: OO\‘ NO. ORGANISMS/TREATMENT: 10 TEST VESSEL CAPACITY: 450 mL.
NPDES: Yes____ No NO. REPLICATES: 4 TEST SOLUTION VOLUME: 250 mL
GROWTH RESULTS
CONC | REP |BoatiD] Tarewt | Combined | TotFish | Bof [FishWt(mg
(%) ) (9) wt(g) wt (g) Fish | PerFinal
A ~ _ # of Fish
Mod Hard | A 1 |Lzszs (-T306 B.00SUe [ a mmm_
B 2|1 Juuu U UGE ¥ o ydales | VO AVG Control .
c | 3 |\ IS5 _bhoowaSTio nLLOL Fishwt. Q_ﬁjmv%
D | & NANGNOUSER Bodiod [ A [0-S®Y |using final#)
E
6.25% A 5 |L\UZ\F |- D O T 1O
B 6 \ 1= 10
c 7 1.1\ 208 A loveniD: 7
g 8 |tAzotn I-ISoy DOMAIR | D
125% | A | o [1.1100p (2080 DOsEau A
B 10 L1330 LU0 [6txe 1O |Tempf®] _ Tinsin: 4’1”11[ 1215
C 11 LA i) T DOy \0 Date/Time
ST | o | 12 |etSu oS N2 o [remp)OR Tins out: WU [ 1 &S
E Date/Time
25% A 13_1ATH0R_ (150 Donatet | 9
B 14 |1 11970 o5 | o FINAL WEIGHTS
c 16 HAZ3710 §.1 mo,g% 10
D 16 ROMEAT [1-5aus. RO0IS | 4 DATE: Bl
E . INITIALS:
50% A 7_ O ak 1 U180 ARR
B 18 .OO\ .%Qm\w‘ﬁﬁ 10
c 19 R.A723% (1 Y€ Dok | Vo
D 20 Lo DRl D oA | VO
3
100% A 21 [147243% |\ O.00%k) 14 s
s |22 MEFTR IR STV B
c 23 JLisox A DOCRYS [ B
p_| 2a [I.V5S% N1.130UQ 0o [ 4
E
A
B
c
D
E
Initiais / Date: | e (LML HINUIST
L:\Ecotox Lab\LABFORMS\Client Test Sheets\BP-Whiting\7DCHRONICIm
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Testioano. _) D5ES CLIENT: BP Whiting DATE OF TEST: qz 13/h

g JOB NO. 20-19696D TEST TYPE(S) PERFORMED: Fm Chronic
3 .
z
g 100% EFFLUENT
E Sample Sample 1st Use Hardness Alkalinity TRC NH3N
z Batch # D Date Date mgil. CaCO3 mgit. mgiL mgil.
93; [ 263T | [Ouwhi cat Mo 1)y /el 2-6¥ 90 Zo.02 | ~o.)
I, e Boad| [(SlEhEe | ity a3 o 003 Zo ]
1 Pelo? budfabiost] | 4/e-us/ul 4 ju PSP IAS A 0.0%4 £0.\
§ CONTROL / DILUTION WATER
Sample Sample 1st Use Hardness Alkallnity TRC
Batch # 1D Date (aae, " Date _mgfl CaCO3 maiL mg/L.
g8y YN =77 (O I L VI TT 2 <Y
qUFE 2R [@leln Y /sLn %3 7 O .03 |

L:\Ecotox LabM ABFORMS\Client Test Sheets\BP Whiting\Param and Batch Sheet
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Relinquishea®oy: (Signature)

4 -1-10 1132
Time:

Date:

Recebved by: (ngnature)

Relfinquished by: (Signature)

Date: Time:

Project Nama P F]oject Number: Analysis Requested .
[ 8 WET Tshlag A0-19634D gy  CHANOFcusTODY
Industry‘ N~
1§ < t
é.iq '—133 3‘7&?‘ s S EWV
’r_/ State:o’I z ‘6% §§ % \: ENVIRON
hl L N ¢ 4 £ 3lE N »
Sample ollect‘ed by (print): 5 NPDES Permit No.: S é g ‘% § E § § gv,a 201 ngmﬁ View?ng;g;;te 300
£ rentwood,
Terry Clavs _ e |3 HEE S|5| 8l 5N o e srrarrs
Sample Coiected by (signature): NPDES Test: 3 % eEls|§l88 g 3 FAX: (615) 377-4976
N | S8 & 3|d|e 3| 8 ?
CIno [ ves AR HE R
Sample Comp/Grab| Container | ChiledDuring |  Start Ed loms| © | 2|8 3 HEEEEE
Type Cofloetion (Y/N) | Date/Timo Datem.me ‘ -
1O 1Yl 0] [ComdplIOL Hrdiiy/dilvd W =
s =
E =
= |
* Matrix; 88 -Soil GW - Groundwatef WW - Wastewater - Amblent Water ML - Mixed Liquor SL - Sludge SD - Sediment OT-Other _______
Remarks: :
Measured TRC (if applicable): mg/L
Relinquishsd by: ( ) Date: Time: : (Signature) Samples shlpped vie: [] UPS
] (J @ree courler n| g:{i‘vdemd
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m
Z |Project Name: Project Number Analysis Requested
< 60) RP WET TesTtin 5 WO~ 19694 D gy  CHam-oR.cusToDY
g Industry: ]
g Phone: E
o w
sl A-4Y232-3726 ~ p : & .
@ * 8 3 ENVIRON
- County: C Lrlnq S 3.,9 o § § 3 y g % ﬁ\ /
& Y 11} £ ] .
= [Sample Collecied By (print): = NPDES Permit No.: § £|% § -§ € % % ;s}- 201 Summit View-D‘aiva, Sulte 300
& = £ [} a9 - Brentwood, TN 37027
& Z;H:/ C—//m/f . o |§ g 3 § E § 3| 85 PHONE: (615) 377-4775
Sample Colledted by (signature): NPDES Test: § & g I ?, % FAX: (615) 377-4976
DNO-E]YQS N:%%;Q%Q%%%E Dascription
=l =
Sample Lecatio Comp/Grab| Container | ChiledDuring |  Start gd |cm| P | & 3 g é 5151 8| | 8 etmiveorsereen | sampnes e
Type | Collection (YAY) | Date/Time | Date/Time
OYT<all 091 lcompliol Y A &t Ral | [25
8
9.‘ 7|
b3
* Matrix: S8 - Soil GW-GmundwaWastamter AW - Ambient Water ML - Mixed Liquor SL - Siudge SD- Sediment OT-Other ___
Remarks:
Measured TRC (if applicable): mgi.
Rellnquishedby (Signature! Date: Time: | Recelved by: (Signature) Samplesthlpoga:vla 0 UH';rsld
4
,ef?/ (-1l | 2io0 | FedEy v
Relinquished ky(Signature) Date: Time: Recalved by: (Signature)

Refinquished by: (Signature) Date: Time:
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Project Project Number: Analysis Reguested ,
QST 8P WET Tost/n ng 20-196%96 D gy ~ CHANOF.USTODY
lndustry: -5
=
Phone.
"L‘_) 3- 3-) Aé __ i 3 2 :§ s
CounZ; C“&k\'—f‘h > 5 8 § 2 §,NVIRON
ample Collected by (print): — § £ s|g|E e 201 Summit View Drive, Suite 300
. c|E ] B g Brentwood, TN 37027
1y C/ 9uS : o |8 § % 3 PHONE: (615) 377-4775
mple Cdflected by (signature): NFDES Test: § £ 5 3 2 FAX: (615) 377-4976
No. . ole| 3
N o2 Cine [ we | %0 2 § 2i2ls § £
Sample Locatiorf7 ID Comp/Grab conuﬁer Chilled During Start End Cnirs E E [&] 8
Type | Cotlection (vN) | Date/Time | DaterTime | . ; N
OviCell 091 [Comp O L Y946 [£53b [ 1 |7 |

Remarks:

e
* Matrix: SS - Soil GW-GM%&WW-Ambiemwmer ML - Mixed Liquor SL - Sludge 8D - Sadiment OT - Other

Received py: (Signature)

CedEx

Recsived by: {Signature)

Relinquished by: (Signature) Date:
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6g5¢} "ON 607 IsaL NOMIANT

8240 /2

IC25 NaCl CONCENTRATION (mgiL)

CHRONIC REFERENCE TOXICANT TEST (NaCl) 2009 - 2011
FATHEAD MINNOWS

4,000

3,750 -
3,500
3,250
3,000 -
2,750 -
2,500 - / IS
2,250
2,000 -
1,750 -
1,500 - RN
1,250 - .
1,000 - . .
750
500 -
250 -

P R A0 A0 A0 A0 A0 a0 \‘A\Q
O 2% N 2 T g W

<
R o

A0 A0 AD A0 A0 A0 AD AN AN A A
BT 2T T e O 0T 08 0 g N ¢

DATE

| o IC25 Values

IC25Mean == = +2SD = = = 28D |

8003/05reftox/fmehronic.xls

616/2011




Fathead Minnow CHRONIC REFERENCE TOXICANT TESTING-SODIUM CHLORIDE (NaCl) 2008 - 2011

M

2 I ic25

z Test | Control [ Control Mean | SURVIVAL GROWTH ic2s | cumuLATIVE | 1c25 | 1c26 Ic28 | Coefficlent

2 Test | Llog | Initiation | Survival | DryWelght | NOEC | LOEC | NOEG | LOEC | PmsD |vaLu| wmean  |sT.oev.| 2+ 2. | ofVariation

= Number( Number | Date | (%)() | (mgifish)(y | (mgn) | (mgn) | (mgn) | (mgny | %) |(mony| (mg) | (mon) | sTo.pEV.|STD.DEV.| (%)

@

5”_

< 1 | 11388 | 15-Dec09| 95 0.545 1500 3000| 1500| 3000| 307| 2384 2384

g 2 | 11395 | 16-Dec-09| 160 0.494 1500 | 3000| 1500 3000 198] 2285| 2310 77 2484 | 2155 2

5 3 | 11415 | o6~dan-10| 100 0.617 1500| 3000| 1500 3000 238 253 2398 159 | 2718 | 2077 5

8 4 | 11478 | 02-Feb-10| 875 0.431 1600| 3000| 1500 3000 465| 1723| 2228 381 | 2949 | 1508 14

& 5 | 11528 | 02-Mar-10 | 0256 0.420 1500 | 3000 1500 3000 221| 2478| 2278 32 | 2062 | 1614 13
6 | 11605 | oe-Apr10 | 100 0.557 1500 3000| 1500 3000 357 te12| 2167 a3 | 202 | 1362 17
7 | 11662 | o4-May-10| 975 0.245 6000]| >6,000 [ 1600 3000 289| 2302| 2108 377 | 2053 | 1445 16
8 | 12786 | 22-0un-10 | 100 0.452 1500 3000| 750| 1500 21| 1804 262 ass | 2801 1433 16
9 | 12787 | og-Jur10 | 100 0.523 1500 3000| 1500| 3000| 64| 3132| 2270 470 | 3210 | 133 20
10 | 12824 | 03-Aug10| 95 0.509 6000| >6000 | 375| 750{ 67| @3a| 2138 612 | 3360 912 27
11 | 12870 | 17-Aug-10| 100 0.438 750! 1500 7s0| 1s00] 208 1482] 2078 812 | 3302 853 28
12 | 12678 | 20-Aug-10| 100 0.433 750| 1500 7s0| 1500} 252 1187 2,004 68 | 3270 728 30
13 | 12004 |08Sep10]| 95 0.492 750 1800 750 | 1500] 148 1124 1038 658 | 3251 620 33
14 | 12063 | 05-0ct-10 | 100 0.663 750| 1800 750 1.500| 287| ‘er7| t8ev 62 | 3231 504 35
15 | 13035 | 12-Nov-10| 7.5 0.354 750 1500| 750 | 1500 223 1382) 1835 89 | 3173 497 35
16 | 13067 | 07-Dec-10| 95 0.445 70| 1800| 750| 1500 387| 108s| 1.7as 673 | 3134 443 36

. 17 | 13009 | Od-dan-11| 100 0.51 750| 1sco| 7s0] 1s00| 187| 41288|  1.78e 653 | 3084 433 37

8 18 | 13147 | 01-Feb-11| 100 0.547 1500 3000| 1s500] 3000| 32| 1737| 1787 83 | 304 472 38

Y 19 | 13214 | 01-Mar-11| 95 0.583 6000| >6000 | 750 1500| 257 1203 1728 e | 3004 453 36

8 20 | 13572 | 05-Apr-11 | 100 0.530 750| 1600 750 | 1.800| 242 1108] 1697 6B | 2960 425 37

[ Avg 1 98 1 040 ] 1675 | 1980 [ 7060 | 2138 ] 7657 1 2048 | 506 | 3040 | 1674 ]

Notes:
Dilution serfes - 0.375 g/L - 6.0 g/L.
NOEC - No Observable Effect Concentration (survival or growih)
LOEC - Lowest Observable Effect Concentration (survival or growth)
ACCEPTABLE TEST RESULTS - A growth NOEC ranging from 750 mgiL to 3,000 mg/L.

{*) Minimum USEPA CONTROL CRITERIA - 80 percent survival and average dry welght of 0.25 mg (welght based on surviving number of fish).
A Test run with ARO fish

9003\05reftox\FMIC26-data 5fef2011




